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1
RADIATOR CORE SUPPORT

INCORPORATION BY REFERENCE

The disclosure of Japanese Patent Application No. 2013-
222316 filed on Oct. 25, 2013 including the specification,
drawings and abstract is incorporated herein by reference in
its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a radiator core support for
avehicle, and more particularly, to improvement of a radiator
core support that includes a center brace.

2. Description of Related Art

There has been known a radiator core support for a vehicle
including (a) a support main body including an upper support
portion and a lower support portion that are substantially
horizontal and parallel to each other, and paired side support
portions that are substantially vertical and parallel to each
other, and that connect right ends of the upper support portion
and the lower support portion to each other, and connect left
ends of the upper support portion and the lower support
portion to each other, the entire support main body having a
rectangular frame shape, and (b) a center brace that connects
intermediate parts of the upper support portion and the lower
support portion to each other. A device described in Japanese
Patent Application Publication No. 2004-338668 (JP 2004-
338668 A) is an example of the radiator core support. In this
device, a fan motor stay functions as the center brace (rein-
forcing member).

PRIOR ART DOCUMENTS
Patent Documents

Patent Document 1: Japanese Laid-Open Patent Publica-
tion No. 2004-338668

SUMMARY OF THE INVENTION
Problem to be Solved by the Invention

Although not known yet, it is conceivable to form a part of
the radiator core support or the entire radiator core support by
using a synthetic resin material. In this case, when the lower
support portion is formed to have a U-shaped cross section so
that the weight of the radiator core support is reduced, nec-
essary strength cannot be ensured at a connection part where
the lower support portion is connected to the center brace. As
a result, there is a possibility that breakage may occur.

The present invention has been made in view of the above-
described circumstances, and an object of the present inven-
tion is to reduce the weight while ensuring the strength of a
connection part in a case where at least a lower support
portion and a center brace are formed as an integrated body by
using a synthetic resin material.

Means for Solving the Problem

To achieve the object, the first aspect of the invention
provides a radiator core support for a vehicle, comprising: (a)
a support main body including an upper support portion and
a lower support portion that are substantially horizontal and
parallel to each other, and paired side support portions that are
substantially vertical and parallel to each other and that con-

10

15

20

25

30

35

40

45

50

55

60

65

2

nect right ends of the upper support portion and the lower
support portion to each other, and connect left ends of the
upper support portion and the lower support portion to each
other, the entire support main body having a rectangular
frame shape; and (b) a center brace that connects intermediate
parts of the upper support portion and the lower support
portion to each other, (c) wherein at least the lower support
portion and the center brace are formed as an integrated body
by using a synthetic resin material, (d) wherein a lower-side
connection portion is disposed at a part at which the lower
support portion is connected to the center brace, and a cross
section of the lower-side connection portion in an up-down
direction has a substantially U-shape that is open toward a
front of a vehicle or a rear of the vehicle, and (e) wherein a
lower-side adjacent portion is disposed at a part of the lower
support portion, which is adjacent to the lower-side connec-
tion portion, in a manner such that a partition wall is disposed
between the lower-side connection portion and the lower-side
adjacent portion, and a cross section of the lower-side adja-
cent portion in the up-down direction has a substantially
U-shape that is open in a direction opposite to a direction in
which the cross section of the lower-side connection portion
is open.

The second aspect of the invention provides the radiator
core support recited in the first aspect of the invention,
wherein (a) the cross section of the lower-side connection
portion in the up-down direction has the substantially
U-shape that is open toward the front of the vehicle, wherein
(b) the cross section of the lower-side adjacent portion in the
up-down direction has the substantially U-shape that is open
toward the rear of the vehicle, and the lower-side adjacent
portion is disposed at each of two locations adjacent to
respective sides of the lower-side connection portion in a
manner such that the partition wall is disposed between the
lower-side connection portion and each of the lower-side
adjacent portions.

The third aspect of the invention provides the radiator core
support recited in the first or second aspect of the invention,
wherein (a) a brace-side connection portion is disposed at a
part at which the center brace is connected to the lower
support portion, and a cross section of the brace-side connec-
tion portion in a vehicle width direction has a substantially
U-shape that is open toward the front of the vehicle, and
wherein (b) a brace-side adjacent portion is disposed at a part
of the center brace, which is adjacent to the brace-side con-
nection portion, in a manner such that a partition wall is
disposed between the brace-side connection portion and the
brace-side adjacent portion, and a cross section of the brace-
side adjacent portion has a substantially U-shape that is open
toward the rear of the vehicle, the cross section of the brace-
side adjacent portion being perpendicular to a longitudinal
direction of the center brace.

The fourth aspect of the invention provides the radiator
core support recited in the third aspect of the invention,
wherein (a) the brace-side connection portion is connected to
a front side part of the lower-side connection portion, and
wherein (b) a reinforcing rib is disposed so as to be connected
to a rear wall of the brace-side connection portion and an
upper wall of the lower-side connection portion.

The fifth aspect of the invention provides the radiator core
support recited in any one of the first to fourth aspects of the
invention, wherein in each of the lower-side connection por-
tion and the lower-side adjacent portion, at least one of an
upper wall and a lower wall is inclined such that a width
dimension increases toward an opening side in the cross sec-
tion having the U-shape.
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The sixth aspect of the invention provides the radiator core
support recited in any one of the first to fifth aspects of the
invention, wherein (a) the center brace has an inverted Y
shape, and a brace-side connection portion is disposed at each
of distal end portions of a bifurcated-shaped portion of the
center brace, and wherein (b) in the lower support portion, the
lower-side connection portion is disposed at each of two
locations that are apart, by a same dimension, from the
respective side support portions on right and left sides, and the
brace-side connection portion is connected to each of the
lower-side connection portions at the two locations.

The “substantially U-shape” in above-described inventions
may include a shape having a portion bent into a curved
shape, or having corner portions. Further, the corner portions
can be rounded off or become angular. The “substantially
U-shape” includes a shape in which a depth dimension is
relatively larger with respect to a dimension (e.g. a diameter)
at the opening, such as a dish-like shape. Paired side walls
forming the U-shape may be made wider as they extend
toward the opening side, or they can be parallel.

Effects of the Invention

In the radiator core support as described above, although
the lower support portion and the center brace are formed as
an integrated body by using a synthetic resin material, a
lower-side connection portion is disposed at a part at which
the lower support portion is connected to the center brace, the
lower-side connection portion has a U-shaped cross section
that is open toward a front of a vehicle or a rear of the vehicle,
while a lower-side adjacent portion is disposed at a part,
which is adjacent to the lower-side connection portion, the
lower-side adjacent portion has a U-shaped cross section that
is open in a direction opposite to a direction in which the cross
section of the lower-side connection portion is open. Further-
more, the partition wall is disposed between the lower-side
connection portion and the lower-side adjacent portion.
Therefore, the rigidity of the connection parts can be
increased, and the weight can be reduced by using the
U-shaped cross sections while necessary strength can be
ensured.

In the second aspect of the invention, the lower-side adja-
cent portions which are open in the direction opposite to the
direction in which the lower-side connection portions are
open, are disposed at the two locations adjacent to the respec-
tive sides of each lower-side connection portion in a manner
such that the partition walls are disposed between the lower-
side connection portion and the lower-side adjacent portion.
Therefore, the rigidity of the connection parts can be
improved in a balanced manner, while the weight can be
reduced.

In the third aspect of the invention, the brace-side connec-
tion portions, each of which has the U-shaped cross section
that is open toward the front of the vehicle, are disposed at the
parts at which the center brace is connected to the lower
support portion, the brace-side adjacent portion, which has
the U-shaped cross section that is open toward the rear of the
vehicle, is disposed at the part adjacent to each brace-side
connection portion, and the partition wall is disposed between
the brace-side connection portion and the brace-side adjacent
portion. Accordingly, the rigidity of the connection parts on a
center brace-side can be increased, and the weight can be
further reduced by using the U-shaped cross sections of the
brace-side connection portions and the brace-side adjacent
portions, while the necessary strength is ensured.

In the fourth aspect of the invention, each of the reinforcing
ribs is disposed so as to be connected to the rear wall of the

10

15

20

25

30

35

40

45

50

55

60

65

4

corresponding brace-side connection portion and the upper
wall of the corresponding lower-side connection portion, and
thus the rigidity of the connection parts is further increased.
Accordingly, for example, even when the upper support por-
tion and the lower support portion are offset in the vehicle
front-rear direction and a moment is caused, product destruc-
tion caused by a moment load is suppressed since the rigidity
of the connection parts is increased by the reinforcing ribs.

In the fifth aspect of the invention, since in each of the
lower-side connection portion and the lower-side adjacent
portion, at least one of an upper wall and a lower wall is
inclined such that a width dimension increases toward an
opening side in the cross section having the U-shape, a mold
is easily removed during the resin molding although the
U-shaped cross sections alternately open in opposite direc-
tions.

The sixth aspect of the invention is a case that the center
brace has an inverted Y shape, and in the lower support
portion, the lower-side connection portion is disposed at each
of'two locations that are apart, by a same dimension, from the
respective side support portions on right and left sides, and the
center brace is connected to each of the lower-side connection
portions at the two locations. Accordingly, the strength of the
lower support portion is improved in a balanced manner, over
the entire length in the vehicle width direction.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an explanatory view of a radiator core support
according to the embodiment of the present invention, the
view being a perspective view showing the radiator core
support seen from the vehicle front side.

FIG. 2 is a perspective view showing the radiator core
support of FIG. 1 seen from a vehicle rear side.

FIG. 3 is a perspective view showing an enlarged I1I part in
FIG. 1.

FIG. 4 is a perspective view showing an enlarged IV part in
FIG. 2.

FIG. 5 is a sectional view showing a part taken along a line
V-V and seen in a direction indicated by arrows in FIG. 3.

FIG. 6 is a sectional view showing a part taken along a line
VI-VI and seen in a direction indicated by arrows in FIG. 3.

FIG. 7 is a sectional view showing a part taken along a line
VII-VII and seen in a direction indicated by arrows in FIG. 3.

FIG. 8 is a diagram for explaining a moment M generated
in the radiator core support of FIG. 1.

FIG. 9 is a perspective view of the vehicle showing the
front of the vehicle, the rear of the vehicle, and the vehicle
width direction.

MODE FOR CARRYING OUT THE INVENTION

The radiator core support according to the present inven-
tion mainly supports a radiator main body that cools a cooling
fluid for engine cooling or the like. However, the radiator core
support may support another cooling component such as an
air-conditioning condenser of an air-conditioning apparatus.
Also, the radiator core support may be configured to support
aplurality of types of cooling components such as the radiator
main body and the air-conditioning condenser.

In the radiator core support, at least the lower support
portion and the center brace are formed as an integrated body
by using a synthetic resin material, but all of the support main
body and the center brace may be formed as an integrated
body by using the synthetic resin material. Also, various other
forms may be employed. For example, the lower support
portion and paired side support portions in the support main
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body may be formed integrally with the center brace so as to
be an integrated body by using the synthetic resin material,
and the integrated body may be fixed to a supporting frame or
the like disposed in a vehicle body so that the entire radiator
core support is formed. A polypropylene resin, a polyamide
resin, or the like is suitably used as the synthetic resin mate-
rial.

The lower-side connection portion in the lower support
portion has the U-shaped cross section that is open toward the
front of the vehicle or the rear of the vehicle, the front of the
vehicle and the rear of the vehicle being shown in FIG. 9. The
lower-side adjacent portion, which has the U-shaped cross
section that is open in the opposite direction, is disposed
adjacent to the lower-side connection portion. The lower-side
adjacent portion may be disposed to continuously extend to
an end portion of the lower support portion. In this case, a
partition plate such as a rib may be disposed with an appro-
priate clearance being provided between the partition plate
and the end portion of the lower support portion, if necessary.
Alternatively, partition plates such as ribs may be disposed at
appropriate intervals if necessary. Also, various other forms
may be employed. For example, front open portions and rear
open portions may be alternately disposed at predetermined
positions in a manner such that a partition wall is disposed
between each front open portion and the rear open portion
adjacent to the front open portion. Each front open portion has
a U-shaped cross section that is open toward the front of the
vehicle, and each rear open portion has a U-shaped cross
section that is open toward the rear of the vehicle, as is the
case with the lower-side connection portion or the lower-side
adjacent portion. It is appropriate to employ, for example, a
lower support portion that has a small dimension in a vehicle
up-down direction and a relatively large dimension in a
vehicle front-rear direction. In this case, the lower support
portion has a deep hole shape and has a U-shaped cross
section in which a dimension to a bottom is relatively large.

It is preferable that the lower-side adjacent portion, which
is open in the direction opposite to the direction in which the
lower-side connection portion is open, be disposed at each of
two locations that are adjacent to respective sides of the
lower-side connection portion in a manner such that a parti-
tion wall is disposed between the lower-side connection por-
tion and the lower-side adjacent portion. However, the lower-
side adjacent portion may be disposed at only one location
that is adjacent to one side of the lower-side connection por-
tion, and a solid plate-shaped portion or the like, or a portion
that has a U-shaped cross section that opens in the same
direction as the direction in which the lower-side connection
portion is open may be disposed on the other side of the
lower-side connection portion. According to the second
invention, the lower-side connection portion is the front open
portion that is open toward the front of the vehicle and the
lower-side adjacent portion is the rear open portion that is
open toward the rear of the vehicle. However, when the first
invention is implemented, the lower-side connection portion
may be the rear open portion that is open toward the rear of the
vehicle and the lower-side adjacent portion may be the front
open portion that is open toward the front of the vehicle.

In the third invention, the brace-side connection portion,
which has the U-shaped cross section that is open toward the
front of the vehicle, is disposed in the center brace, and the
brace-side adjacent portion, which has the U-shaped cross
section that is open toward the rear of the vehicle, is disposed
adjacent to the brace-side connection portion. However, when
other inventions are implemented, various other forms may
be implemented. For example, a center brace, which has a
U-shaped cross section opening toward the front of the
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vehicle or the rear of the vehicle over an entire length, may be
used, or a solid center brace with a quadrangular cross section
or a plate-shape solid center brace may be used. In the center
brace as well, the brace-side adjacent portion may be dis-
posed to continuously extend to the other end portion of the
center brace, and it is preferable that at least one partition
plate such as a rib be disposed if necessary. However, various
other forms may be employed. For example, front open por-
tions and rear open portions may be alternately disposed at
predetermined positions in a manner such that a partition wall
is disposed between each front open portion and the rear open
portion adjacent to the front open portion. Each front open
portion has a U-shaped cross section that is open toward the
front of the vehicle, and each rear open portion has a
U-shaped cross section that is open toward the rear of the
vehicle. It is appropriate to employ, for example, a center
brace that has a small dimension in the vehicle front-rear
direction and a relatively large dimension in the vehicle width
direction, the vehicle width direction being shown in FIG. 9.
In this case, the center brace has a shallow dish shape and has
a U-shaped cross section in which a dimension to a bottom is
relatively small.

Inthe fourth invention, the brace-side connection portion is
connected to the front side part of the lower-side connection
portion, and the reinforcing rib is disposed so as to be con-
nected to the rear wall of the brace-side connection portion
and the upper wall of the lower-side connection portion.
However, the reinforcing rib may be disposed only when
necessary. In addition, in a case where the brace-side connec-
tion portion is solid or in a case where the brace-side connec-
tion portion has a U-shaped cross section that is open toward
the rear of the vehicle, the brace-side connection portion may
be connected to a rear side part of the lower-side connection
portion and the reinforcing rib may be disposed so as to be
connected to a front wall of the brace-side connection portion
and the upper wall of the lower-side connection portion.

In the sixth invention, the inverted Y-shaped center brace is
used. However, a center brace having an X shape, an I shape,
or an H shape may be employed, and it is preferable that the
center brace be disposed so as to be bilaterally symmetric
about a center position of the support main body in the vehicle
width direction. In addition, various other forms may be
employed. For example, a plurality of the I-shaped center
braces may be disposed so as to be apart from each other in the
vehicle width direction.

DETAILED DESCRIPTION OF EMBODIMENTS

Hereinafter, an embodiment of the present invention will
be described in detail with reference to the accompanying
drawings. FIG. 1 is an explanatory view of a radiator core
support 10 according to the embodiment of the present inven-
tion, the view being a perspective view showing the radiator
core support 10 seen from the vehicle front side. FIG. 2 is a
perspective view showing the radiator core support 10 seen
from a vehicle rear side. FIG. 3 is a perspective view showing
an enlarged III part in FIG. 1. FIG. 4 is a perspective view
showing an enlarged IV part in FIG. 2. In addition, FIGS. 5 to
7 are sectional views showing a part taken along a line V-V
and seen in a direction indicated by arrows, a part taken along
a line VI-VI and seen in a direction indicated by arrows, and
a part taken along a line VII-VII and seen in a direction
indicated by arrows in FIG. 3, respectively. The radiator core
support 10 is disposed in substantially parallel with a vehicle
width direction behind a front grille at a vehicle front side so
as to have a substantially vertical posture. The radiator core
support 10 supports a radiator main body 12 (refer to FIG. 6)
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that cools a cooling fluid for engine cooling. The radiator core
support 10 includes a support main body 14 and a center brace
16. The support main body 14 and the center brace 16 are
formed as an integrated body by using a synthetic resin mate-
rial.

The support main body 14 integrally includes an upper
support portion 20, a lower support portion 22, and paired
side support portions 24 and 26. The upper support portion 20
and the lower support portion 22 are substantially horizontal
and parallel to each other, and the side support portions 24 and
26 are substantially vertical and parallel to each other, and
connect right ends of the upper support portion 20 and the
lower support portion 22 to each other, and connect left ends
of'the upper support portion 20 and the lower support portion
22 to each other. The entire support main body 14 has a
rectangular frame shape. The center brace 16 has an inverted
Y shape, and is disposed so as to be bilaterally symmetric
about a center position of the support main body 14 in the
vehicle width direction. In other words, a distal end portion of
an upper end side portion with an I shape is integrally con-
nected to a central part of the upper support portion 20 in the
vehicle width direction, and distal end portions of a lower end
side portion with a bifurcated shape are integrally connected
to symmetrical positions across a center line of the lower
support portion 22 in the vehicle width direction, that is, two
locations that are apart, by the same dimension, from the
respective side support portions 24 and 26 on both right and
left sides. FIGS. 3 and 4 are perspective views showing con-
nection parts on the opposite sides in right-left directions,
which are seen from the vehicle front side and the vehicle rear
side, respectively. The connection parts are configured in a
bilaterally symmetric manner, and have substantially the
same structure.

A cross section of the upper support portion 20 in an
up-down direction perpendicular to a longitudinal direction
thereof, that is, perpendicular to the vehicle width direction
has a substantially U-shape that is open toward the rear of the
vehicle. A plurality of reinforcing ribs 30 are disposed in a
lattice shape in an opening of the upper support portion 20 to
be perpendicular to or parallel to the longitudinal direction. A
cross section of each of the side support portions 24 and 26 in
a horizontal direction perpendicular to a longitudinal direc-
tion thereof, that is, perpendicular to the vehicle up-down
direction has a substantially U-shape that is open toward the
rear of the vehicle. A plurality of reinforcing ribs 32 are
disposed in an opening of each of the side support portions 24
and 26 to be perpendicular to the longitudinal direction. A
cross section of each of portions of the inverted Y-shaped
center brace 16 has a substantially U-shape that is open
toward the rear of the vehicle, the cross section being perpen-
dicular to a longitudinal direction thereof. A plurality of rein-
forcing ribs 34 are disposed in an opening of the center brace
16 to be perpendicular to or parallel to the longitudinal direc-
tion. The reinforcing ribs 30 and 34 are continuously disposed
s0 as to be connected to the upper support portion 20 and the
center brace 16, at a connection part where the upper support
portion 20 is connected to the center brace 16.

Each of brace-side connection portions 40 at two locations
has a substantially U-shaped cross section that is open toward
the front of the vehicle, that is, open in the opposite direction.
The center brace 16 is connected to the lower support portion
22 at the brace-side connection portions 40, and the brace-
side connection portions 40 are located at the distal end por-
tions of the bifurcated-shaped portion of the center brace 16.
A portion that is adjacent to each brace-side connection por-
tion 40, that is, a brace-side adjacent portion 42 has a sub-
stantially U-shaped cross section that is open toward the rear
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of the vehicle. A partition wall 44 is disposed between the
brace-side connection portion 40 and the brace-side adjacent
portion 42. In the center brace 16, a portion in the vicinity of
the brace-side connection portion 40 and the brace-side adja-
cent portion 42 has a small dimension in a vehicle front-rear
direction, and a relatively large dimension in the vehicle
width direction (direction perpendicular to the longitudinal
direction). The portion in the vicinity of the brace-side con-
nection portion 40 and the brace-side adjacent portion 42 has
a shallow dish shape and has a U-shaped cross section in
which a dimension to a bottom is relatively small. The brace-
side connection portions 40 are connected to a front end part
of'the lower support portion 22, and the radiator main body 12
is disposed behind the brace-side connection portions 40.
Each of reinforcing ribs 46 is disposed so as to be connected
to a rear wall of the corresponding brace-side connection
portion 40 and an upper wall of the lower support portion 22.

A cross section of the lower support portion 22 in the
up-down direction perpendicular to a longitudinal direction
thereof, that is, the vehicle width direction has a substantially
U-shape that is open toward the front of the vehicle or the rear
of'the vehicle. Each of two lower-side connection portions 50
connected to the center brace 16 has a substantially U-shaped
cross section that is open toward the front of the vehicle. Each
of portions adjacent to respective sides of each lower-side
connection portion 50, that is, each of paired lower-side adja-
cent portions 52 and 54 has a substantially U-shaped cross
section that is open toward the rear of the vehicle, that is, open
in the opposite direction. Partition walls 56 and 58 are dis-
posed respectively between the lower-side connection por-
tion 50 and the lower-side adjacent portion 52 and between
the lower-side connection portion 50 and the lower-side adja-
cent portion 54. The partition wall 58 is integrally connected
to the partition wall 44. In addition, in this embodiment, a
front open portion 60 with a U-shaped cross section, which is
open toward the front of the vehicle as is the case with the
lower-side connection portion 50, is further disposed at a part
adjacent to the lower-side adjacent portion 52 on an outer side
in a manner such that a partition wall is disposed between the
front open portion 60 and the lower-side adjacent portion 52.
Each of the reinforcing ribs 46 is disposed so as to be con-
nected to an upper wall of the corresponding lower-side con-
nection portion 50 and the rear wall of the corresponding
brace-side connection portion 40.

The lower support portion 22 has a small dimension in the
vehicle up-down direction, and a relatively large dimension in
the vehicle front-rear direction. The lower support portion 22
has a deep hole shape and has a U-shaped cross section in
which a dimension to a bottom is relatively large. The radiator
main body 12 can be disposed on the upper wall of the lower
support portion 22. In addition, in the lower support portion
22 including the lower-side connection portions 50 and the
lower-side adjacent portions 52 and 54, the upper wall and a
lower wall are inclined in the up-down direction, substantially
symmetrically, in a manner such that a width dimension
increases toward an opening side in the U-shaped cross sec-
tion, and a draft angle is ensured during resin molding. Simi-
larly, in the side support portions 24 and 26 each of which has
a deep hole shape and has a U-shaped cross section in which
the dimension to the bottom is relatively large, a draft angle is
provided in a manner such that the width dimension increases
toward the opening side.

In the radiator core support 10 according to this embodi-
ment, the support main body 14 including the lower support
portion 22, and the center brace 16 are formed as an integrated
body by using the synthetic resin material. The lower-side
connection portions 50, each of which has the U-shaped cross
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section that is open toward the front of the vehicle, are dis-
posed at the parts at which the lower support portion 22 is
connected to the center brace 16, the lower-side adjacent
portions 52 and 54, each of which has the U-shaped cross
section that is open toward the rear of the vehicle, are dis-
posed at the parts adjacent to the respective sides of each
lower-side connection portion 50, and the partition walls 56
and 58 are disposed between the lower-side connection por-
tion 50 and the lower-side adjacent portion 52, and between
the lower-side connection portion 50 and the lower-side adja-
cent portion 54. Therefore, the rigidity ofthe connection parts
can be increased, and the weight can be reduced by using the
U-shaped cross sections while necessary strength can be
ensured.

In particular, the lower-side adjacent portions 52 and 54,
which are open in the direction opposite to the direction in
which the lower-side connection portions 50 are open, are
disposed at the two locations adjacent to the respective sides
of each lower-side connection portion 50 in a manner such
that the partition walls 56 and 58 are disposed between the
lower-side connection portion 50 and the lower-side adjacent
portion 52, and between the lower-side connection portion 50
and the lower-side adjacent portion 54. Therefore, the rigidity
of the connection parts can be improved in a balanced man-
ner, while the weight can be reduced.

In addition, the brace-side connection portions 40, each of
which has the U-shaped cross section that is open toward the
front of the vehicle, are disposed at the parts at which the
center brace 16 is connected to the lower support portion 22,
the brace-side adjacent portion 42, which has the U-shaped
cross section that is open toward the rear of the vehicle, is
disposed at the part adjacent to each brace-side connection
portion 40, and the partition wall 44 is disposed between the
brace-side connection portion 40 and the brace-side adjacent
portion 42. Accordingly, the rigidity of the connection parts
on a center brace 16-side can be increased, and the weight can
be further reduced by using the U-shaped cross sections of the
brace-side connection portions 40 and the brace-side adjacent
portions 42, while the necessary strength is ensured.

In addition, each of the reinforcing ribs 46 is disposed so as
to be connected to the rear wall of the corresponding brace-
side connection portion 40 and the upper wall of the corre-
sponding lower-side connection portion 50, and thus the
rigidity of the connection parts is further increased. In this
embodiment, the lower support portion 22 is offset toward the
vehicle front side from the upper support portion 20 as shown
in FIG. 8, and a moment M is caused in the lower support
portion 22. However, product destruction caused by a
moment load is suppressed since the rigidity is increased by
the reinforcing ribs 46.

In addition, in the lower support portion 22 including the
lower-side connection portions 50 and the lower-side adja-
cent portions 52 and 54, the upper wall and the lower wall are
respectively inclined in the up-down direction in a manner
such that the width dimension increases toward the opening
side in the U-shaped cross section. Accordingly, a mold is
easily removed during the resin molding although the
U-shaped cross sections alternately open in opposite direc-
tions.

In addition, the inverted Y-shaped center brace 16 is dis-
posed so as to be bilaterally symmetric about the center posi-
tion of the support main body 14 in the vehicle width direc-
tion, and the brace-side connection portions 40 at the two
locations at the distal end portions of the bifurcated-shaped
portion are respectively connected to the lower-side connec-
tion portions 50 at the two locations that are apart, by the same
dimension, from the respective side support portions 24 and
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26. Accordingly, the strength of the lower support portion 22
is improved in a balanced manner, over the entire length in the
vehicle width direction.

The embodiment of the present invention has been
described above in detail with reference to the accompanying
drawings. However, the above embodiment is one example
embodiment, and the present invention may be implemented
in forms obtained by making various modifications and
improvements to the above embodiment based on knowledge
of those skilled in the art.

NOMENCLATURE OF ELEMENTS

10: radiator core support 14: support main body 16: center
brace 20: upper support portion 22: lower support por-
tion 24, 26: side support portion 40: brace-side connec-
tion portion 42: brace-side adjacent portion 44: partition
50: lower-side connection portion 52, 54: lower-side
adjacent portion 56, 58: partition wall

What is claimed is:
1. A radiator core support for a vehicle, the radiator core
support comprising:
a support main body, the support main body including:
an upper support portion;

a lower support portion, the upper support portion and
the lower support portion being substantially horizon-
tal and parallel to each other; and

a pair of side support portions that are substantially
vertical and parallel to each other, one of the side
support portions connecting a right end of the upper
support portion and a right end of the lower support
portion to each other, and another of the side support
portions connecting a left end of the upper support
portion and a left end of the lower support portion to
each other, the support main body as a whole having a
rectangular frame shape; and

a center brace that connects an intermediate part of the
upper support portion and an intermediate part of the
lower support portion to each other, wherein

at least the lower support portion and the center brace are
formed as an integrated body by using a synthetic
resin material,

a lower-side connection portion formed as part of the
lower support portion, the lower-side connection por-
tion is disposed at a part at which the lower support
portion is connected to the center brace, and a cross
section of the lower-side connection portion in an
up-down direction has a substantially U-shape that is
open toward a front of a vehicle or a rear of the
vehicle, and

lower-side adjacent portions are disposed in the lower
support portion on opposite sides of the lower-side
connection portion, the lower-side adjacent portions
being adjacent to respective sides of the lower-side
connection portion, in a manner such that a partition
wall is disposed between the lower-side connection
portion and each of the lower-side adjacent portions,
and a cross section of each of the lower-side adjacent
portions in the up-down direction has a substantially
U-shape that is open in a direction opposite to a direc-
tion in which the cross section of the lower-side con-
nection portion is open.

2. The radiator core support according to claim 1, wherein

the cross section of the lower-side connection portion in the
up-down direction has the substantially U-shape that is
open toward the front of the vehicle; and



US 9,150,094 B2

11

the cross section of each of the lower-side adjacent portions
in the up-down direction has the substantially U-shape
that is open toward the rear of the vehicle.

3. The radiator core support according to claim 1, wherein

a brace-side connection portion is disposed at a part at
which the center brace is connected to the lower support
portion, and a cross section of the brace-side connection
portion in a vehicle width direction has a substantially
U-shape that is open toward the front of the vehicle; and

a brace-side adjacent portion is disposed at a part of the
center brace, which is adjacent to the brace-side connec-
tion portion, in a manner such that a partition wall is
disposed between the brace-side connection portion and
the brace-side adjacent portion, and a cross section of the
brace-side adjacent portion has a substantially U-shape
that is open toward the rear of the vehicle, the cross
section of the brace-side adjacent portion being perpen-
dicular to a longitudinal direction of the center brace.

4. The radiator core support according to claim 3, wherein

brace-side connection portion is connected to a front side
part of the lower-side connection portion; and
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a reinforcing rib is disposed so as to be connected to a rear
wall of the brace-side connection portion and an upper
wall of the lower-side connection portion.

5. The radiator core support according to claim 1,

wherein in each of the lower-side connection portion and
the lower-side adjacent portions, at least one of an upper
wall and a lower wall is inclined such that a width
dimension increases toward an opening side in the cross
section having the U-shape.

6. The radiator core support according to claim 1, wherein

the center brace has an inverted Y shape, and a brace-side
connection portion is disposed at each of distal end
portions of a bifurcated-shaped portion of the center
brace, and

in the lower support portion, the lower-side connection
portion is disposed at each of two locations that are
apart, by a same dimension, from each of the right end
and the left end of the lower support portion, and the
brace-side connection portion is connected to the lower-
side connection portion at each of the two locations.
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